Distinct effects of calcium- and cyclic AMP-enhancing factors on cytoskeletal synthesis and assembly in mouse osteoblastic cells.
Previous studies have indicated that the effects of parathyroid hormone (PTH) on osteoblastic function involve alteration of cytoskeletal assembly. We have reported that after a transitory cell retraction, PTH induces respreading with stimulation of actin, vimentin and tubulins synthesis in mouse bone cells and that this effect is not mediated by cAMP. In order to further elucidate the role of intracellular cAMP and calcium on PTH action on bone cell shape and cytoskeleton we have compared the effects of calcium- and cAMP-enhancing factors on actin, tubulin and vimentin synthesis in relation with mouse bone cell morphology, DNA synthesis and alkaline phosphatase activity as a marker of differentiation. Confluent mouse osteoblastic cells were treated with 0.1 mM isobutylmethylxanthine (IBMX) for 24 h. This treatment caused an increase in the levels of cytoskeletal subunits associated with an elevation of cAMP. Under these conditions, PTH (20 nM) and forskolin (0.1 microM) produced persistent cytoplasmic retraction. PTH and forskolin treatment in presence of IBMX (24 h) induced inhibitory effects on actin and tubulin synthesis evaluated by [35S]methionine incorporation into cytoskeletal proteins identified on two-dimensional gel electrophoresis. Under these culture conditions PTH and forskolin also caused disassembly of microfilament and microtubules as shown by the marked reduction in Triton X soluble-actin and alpha- and beta-tubulins. In contrast, incubation of mouse bone cells with 1 microM calcium ionophore A23187 (24 h) resulted in increased monomeric and polymeric forms of actin and tubulin while not affecting intracellular cAMP. Alkaline phosphatase activity was increased in all conditions while DNA synthesis evaluated by [3H]thymidine incorporation into DNA was stimulated by PTH combined with forskolin and inhibited by the calcium ionophore. These data indicate that persistent elevation of cAMP levels induced by PTH and forskolin with IBMX cause cell retraction with actin and tubulin disassembly whereas rising cell calcium induces cytoskeletal protein assembly and synthesis in mouse osteoblasts. The results point to a distinct involvement of calcium and cAMP in both cytoskeletal assembly and DNA synthesis in mouse bone cells.